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13:Claims.
i

My invention relates to fluid pressure systems,
and has special reference to means for control~
ling the flow of fuids through the pipes of the
system. My invention is particularly - adapted
for-usein pipe line systems fortransmitting fuids
under high pressures.

One object of my invention i§ to- provide a

valve of a type in which the piston reciprocates-

to ifs open and closed positions to permit or to
check the flow of a fluid; gas or lquid, through
the system;

Anether object is to prevent or materially re-
duce the excessive wear on certain parts of the
valve due to the cutting action of the fluid, es-
pecially as the valve begins to open under high
bressure of the fluid.

Still another object of my- invention is"to pro-
vide auxiliary- means- associated with; the recip-

rogating piston to materially check the flow: of

fluid through the valve during’ the initial open-
ing of the valve.

Still another object of my invention is to pio=
vide means to automatically control the mrove-
ment of the auxiliary means relative to the longi-
tudinal movements of the reciprocating piston.

Other objects of my: Invention will be disclosed
as the description of ‘my invention praceeds.

Fig. 1 is a top plam view- of one embodiment of:
my invention shown as interposed in a pipe ling
and including, operating and confrol means for
opening: and closing the valve.

Fig. 2 is a.longitudinal view in rartial section of
one embodiment of my invention shown. in Fig, 1
and in closed condition; manually operable. con-.
trol means is schematically. shown. for operating,
the valve to its open or its closed. positions;, the
control means is shown as preventing. the admis-.
sion. of fluid pressure to the. valve to. aperate. the
same,

Fig. 3 is a. view similar to.Fig.. 2 in. partial sec-

tion except the piston.is shown. as.having made. a,

partial opening but. the valve. is. still- clesed, as,

later explained; the manually operable- control-
means is schematically shown as admitting fluid:

Dressure to, the. valve to move- the- piston-to: its:
fully open position.

Fig.. 4 is. a longitudina). view. in partial seetion
with the piston.in: its. full open. Pposition: and the:
valve fully: open; the- manually operable and
schematically shown contrel: means: is: shown as:
preventing the admission of fluidg pressure tos; the:
valve as the- valve. is. tully- open. The:.control
means, need: not be closed: butmay. be: left. open:
if desired as later explained,

o
Figs. 5 and-6-are sections taken on the lines
5and 6 respectively of Fig; 2-
Figs. T'and’ 8 are sections taken on the-lines-

~Tand'8 Tespectivelyof Fig: 4.
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Fig. 9 is 3 schematic view of the direction comn=
trol valve -set- for- moving the piston to its closed
position:

Fig. 10 is a sectional view of a modification-
of the piston and auxiliary valve as later' ex:-

? plained:

Experience has shown- thgt wherr valves of
the recibrocating pistorn type are-used- to control
thie flow of fluids such: as oils or other fluids which:
may-contain abrasive materials- sueh as-grit- or-
sand that the wear on the piston and valve Body
may-be- excessive:

This is particularly true when ‘there is-no pres-
sure or practically none on the-outlet side of ther
valve as the piston-is-moved-to: s open position:
This wear is greatest ony the valve bhody over an-
area -adjacent the point z (Fig: 3) onr the outlet:
side’ of the-valve and is- the result of the high
velocity-of-the fuid and the- impact of the abra--
sive- particles  against suct: area:;

This' wearis- found- to take- blace principally
at  and- during- the- initial opening: of the: valve.
After- the- piston- has moved to & position where-
the valve-is: substantiailly- open: or- pressure’ builds
up in’ the outletside" of the valve this- wear is-
greatly reduced or practically nil.

As pointed out this-wear iy particularly: severe
on-the body portion-of the'valve-to-which the pipe
line i5-attached therefore I provide means whielr
protect’ the- body- portion from: this wear, amnd:
any wear whicly then takes: place is in connection
with the piston which: is*much more’ easily and-
economically: replaced or- repaired:

This means-comprises a butterfly type of valve”
rotatable in the port of the piston: Whenr the -
butterfly valve is slightly open a- throttling astion
oceurs within the port of the- biston thus-trans-
ferrifig: the wear frory the- body to the wall of
the-piston port and’ edge- of* the butterfly- valve.
When the-fluids are free of abrasive: particles thig
wear: is ‘quite ineensequential for a long: period’
of’ titne;

This-wear on the piston=port wall’ and edge of
the butterfly valve may be greatly reduced ang
in-many- cases eliminateq: by inserting a- replace-
able: lihiirg: in the pistoncport amg ‘providing: the
butterfly valve with-a cover, in whole or part, of
wear resisting material

If*the opening of the butterfly-valve is delayed
fora time-to: permit a partiar opening-of ‘the pis-

58 ton-port the- wear uporn the- body: will e substan-
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tially eliminated, therefore I provide means to
automatically open the hutterfly valve after the
piston has moved fo its open position a predeter-
mined amount.

The preferred embodiment of my invention
comprises the body | which may be of any dimen-
sions to meet requirements. The body is closed
at the ends by the head members 2 and 2’, which
are secured in place by bolts and nuts. The body
is provided with a cylindrical pore 3 in which is
mounted a reciprocating member or piston 4 pro-
vided with a port or through opening 5, prefer-
ably round in eross-section, and which registers
with the inlet opening 6 and the outlet opening
1, also preferably round in cross-section, in the
valve body I. In Fig. 2, the valve is shown closed
and in Fig. 4 the valve is shown as open. The said
sections may be square.

The piston 4 is provided with circumferential
grooves in which may be placed rubber, leather
or metal packing rings or other suitable packing
9. With properly close fit between body { and
piston & the packing 9 may be omitted and grease
grooves alone may bhe employed as well known
in the art.

The reciprocating piston is prevented from ro-
tating by a dowel (0 which is fixed to and pro-
jects through the body and into the longitudinal
groove (1.

As I am not claiming the construction of the
control vaive 12, I have shown schematically here-
in a specified form of control valve which is of
the rotary type and is operable manually to the
three positions as shown schematically in Figs.
2, 3 and 9.

The control valve {2 may be placed anywhere
convenient, either adjacent to or remote from the
valve | and under proper manugl operation by
the handle i3 to admit fluid pressure to either end
of the valve { and at the same time exhaust air
from the other end of valve | to atmosphere.

In Fig. 3, the control valve is shown as admit-
ting fluid pressure from the supply pipe 16 to the
cylinder, thus moving the piston to its open posi-
tion. In Fig. 4, if the control valve D is set as in
Fig. 9 and the valve 8 opened, the fluid pres-
sure would be permitted to fiow to the other end
of the cylinder as shown by dotted lines in the
piping and would move the piston to its closed
position.

In connecting valve { into a pipe line, I prefer
to install a by-pass pipe 15 around valve t con-
necting the main pipes 16 and 11. I introduce
into the by-pass pipe two valves {8 and {9 and
connect the by-pass pipe to the control valve (2
as shown in Figs. 1 to 4 inclusive. By this ar-
rangement I am able o utilize fluid pressure from
either pipe 16 or 1T by proper manipulation of the
valves {8 or 19.

Should pressure fail entirely on both sides of
the main valve | so that operation of valve i from
either pipe 16 or 17 is impossible, I have provided
a pipe and valve 20 at each end of the valve body
communicating with the interior of the valve
body and by means of which pressure may be in-
troduced into the valve body by means of a hand
operated air pressure pump or other convenient
means.

In the arrangement shown in Fig. 2 the piston
is in extreme closed position and the valve closed
and the by-pass valves closed and the confrol
valve is in its neutral position.

In Fig. 3 the control valve 12 is set for moving
the piston and the hy-pass valve 18 opened, there-
by permitting fluid pressure to flow from the pipe
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4
18 into the pipe 14 and 21 to one end of the cylin-
der as shown by the arrows, and the air in the
other end of the cylinder will flow through the
pipes 22 and 23 to atmosphere as shown by the
arrows. This will move the piston from the posi-
tion shown in Fig. 2 to that shown in Fig. 4 in
which the valve is fully open for the flow of fluid
pressure from line pipe 6 into line pipe {T1. In
this position the by-pass valve {8 may be closed
and the control valve 12 moved to ifs neutral po-
sition as in Fig. 4. :

If it is now desired to close the main valve, the
control valve 12 will be set as in Fig. 9 and the
valve {8 opened thus putting fluid pressure into
the right hand ead of the cylinder through pipe
{4 and 22 and exhausting air from the other end
of the cylinder to the atmosphere through pipes
21 and 23 to move the piston to its closed position
after which the by-pass and control valves may
be set as in Fig. 2.

If desired to operate the valve | by means of
fluid pressure from line pipe 17, then the valve
19 is opened and the valve 18 closed.

The normal position of the main valive { is with
the longitudinal axis of the piston in a horizontal
position.

By fluid pressure I refer to such fluids under
pressure as gas, alr, water, oil, volatile liquids,
ete.

The pipes 1§ and 17 are shown attached to the
valve body by means of flanges 24 but the con-
nection may be made by direct threading or other
means.

An important feature of my invention as previ-
ously stated is to provide means to prevent dam-
age to the valve body by the action thereon of the
fluids flowing through the valve as the valve
starts to open with practically no pressure in the
outlet line 11, especially when the pressure is high
and the fluid carries abrasive particles.

If the fluids are free of abrasives, the valve
parts may be made of the usual standard mate-
rials for such purpose namely, cast iron, cast steel
and bronze.

To overcome the undesirable wear on the body
| referred to above I provide in the opening 5 of
the piston, means to prevent or substantially
check the flow until the piston has moved a pre-
determined distance toward its fully open po-
sition.

To accomplish this improvement I introduce
into the opening 5 a valve 25 of the butterfly type
which is mounted on a shaft 25 to rotate there-~
with through 90 degrees. The operation of the
valve 25 is automatic and relative to the longi-
tudinal movement of the piston 4.

When the piston is in its closed position the
valve 25 is set to close the opening § (Fig. 2)
and when the piston is in its fuilly open position
the valve 25 is in its fully open position (Fig. 4).

To effect movement of the butterfly valve 25
relative to the movement of the piston 4, there
is secured to the head 2 a tube-like member 21
as by welding, threading or otherwise. The shaft
25 is telescopically mounted in the tube 27 fo
move relative thereto with the movement of the
piston.

The tube 27 is provided with a slot 28 and the
shaft 26 is provided with a guide pin 26’ secured
to the shaft and extending into the slot 28. The
slot 28 is curved which causes the valve 25 to
rotate when the piston reciprocates and the form
of the slot determines the rate of movement of
the valve 25 relative to the movement of the
piston,
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The :clirvature: of. the slot: may be such as-do
start. the .valve 25.to.open: atiany .point: during
the movement of the piston in its opening direc~
tion, In Fig:3 the pistonis shown as:about one-
third:open -and the Jbutterfly:valve is still. closed
but:a. glance: at the slot 28 will ‘show. that the slot
starts to curve with respect-to the pin 26, there-
fore:the valve .25 will now. begin to:rotate to its
open position. - This allows-the: piston to be well
pagt-its “cracking”- position.before the flow .of
the fluid.pressure begins. «

As the valve: 25 begins-to open, :and:the fluid
under: pressure begins to flow,: any .cutting- or
abrasive-action will: takerplace:in.the wall:of :the
opening 5 at the rim of the:valve-25.and alsa:on
the.edge.of the vaive-25, - However this:may: be
almost if not-entirely overcome byiplacing a re-
nhewable lining 29 (Fig.:10):}n-the piston:for:the
opening 5 made of a wear resisting material.suech
asiwhite ‘or hardreast iron:ar-some chrome alloy
of .steel and:by making the walve:30 of the. same
material.: .

If the wear on.the:lining- 29°or the yalve. 38
(Fig. 10) when madecof :wear-resisting .material
should become.. excessive,” they- are: quite . easily
replaced.compared to that of- replacing the entire
valve-or body member. .

This :lining 29, could:bezmade: of:natural .or
synthetic rubber or-other: plastic not. affected by
the flowing material -and .the valve: 25 could have
a covering .of the:same material.

The construction::and..material..used in:.the
valve.should .be chosen -with regard-to- the fluid
to .be.controlled: and: the :amount: and nature:of
abrasive materials it may - carry;

Many .of the ‘Plastic.materials. such: as:rubber,
etc. are resilient and the abrasive particles re-
bound from same without-materially affecting it.

White or-hard cast. iron; chromium alloy:stesls,
etc. resist wear due to their great hardness..

For use with fluids free-from-abrasive iparticles,
valves of ordinary cast.iron,:cast steel, brongze;
etc. will be entirely satisfactory - when. provided
Wwith. the cam-like means. to effect proper move-
ment of the butterfly valve relative to that of the
piston.

If. desired the shaft.26 and tube 21 may be
interchanged in which case:the pin 28’ will be
stationary and.the tube.and siot will move-with.
the piston,. or. other. equivalent means to-auto-
matically rotate the valve 25 (or-30) may.be used,

The piston 4 is so designed ‘with respect to the:
length .of .the bors. 3 that the piston will consact
the .end members 2 and.?2’ to act.as. stops when

the .passage 5§ is properly positioned with respect.

to the ports 6 and.1.
Having the means. to automatically.rotate the

valve 25.concealed within. the body, a compact-

device is the result and.the said .means -is free
from injury-but easy of-access thereto by removal
of head 2,

Modifications will: suggest themselves to those
skilled in the art from the disclosure I have herein
made, and, therefore, I wish to be limited only
by my claims.

I claim::-

1. In:a valve for fluid Dressures comprising:a,
cylinder-having ports in the side wall thereof and
2 piston slidable in said cylinder.and adapted:to
close said ports in one position of said pisten-and
the piston -having an_ opening:therethrough: for
connecting said ports in_ anothex:position:of said
piston and means for effecting :movement:-of-sajd
piston. to its:two_positions, the: combination with

15

20

25

30

40

45

50:

60:

651

70"

5"

6

said,piston of :an:.auxiliary: valve: positioned in
said. opening: to maintain;:said: opening .. closed
until-the piston has moved: g predetermined dis-
tance ;toward -its fully open position-and means
automatically - effecting movement, of said aux-
iliary- valve to its open: position as the piston
moves beyond-the said predetermined position
and until it reaches its fully open position.

2. Ina valve for a fluid pressure pipe line, com-
prising - cylinder having: ports in the-side wall
thereof and a piston slidable in said cylinder: for
controlling the ports and.adapted to:close the
ports in one position of said piston.and the pis-
ton having means: for..connecting said.ports in
another -position to.permit. the- flow of a fluid
therethrough and means for. effecting movement
of: the-said piston:to the said two. positions, the
combination with the said piston.of automatically
controlled means: to cheek .the flow of fluid
through the ports until the piston has uncovered
the :ports a predetermined: amount. and means
to move the said automatically .controlled means
after the piston hasuncovered the ports said pre-~
determined amount-to remove said check to the
flow of:fluids through the valve by: the time the
piston reaches its fully open position,

3. A valve for_a fluid pressure. pipe: line -com-
prising a body having g bore:and ports in the
side:walls of the body, a. reciprocating piston slid-
able:in said bore.and having :means to:close. the
ports when in one position and.:having other
means: t0 connect the ports when ‘in its other po-
sition,: still other means associated. with:the pis~
ton to maintain said valve closed until the piston
has uncovered. the ports a Predetermined amount
and :means. wholly ‘within -said bore to automat-.
ically move ‘the last. said:means. to effect.a full
opening- of the valve by: the . time . the piston
reaches-said other position,

. 4. A yalve for a fluid Pressure pipe -line com-
prising a cylinder ‘having ports in the side ‘walls’
thereof,: a piston. slidable in. the cylinder and
adapted to-close the ports in one position of the
Diston, :the piston having .an' opening there-
through for connecting the: ports .in another. po-
sition of the piston, means Dpositioned in the open-
ing-and operable to :two . positions. to control the
opening through the piston and means to auto-
matically control the movements of the last said
eans: as the::piston. moves from -either position
todts other. position.

5. ‘A valve for a fluid pressure pipe line com-~:
prising a eylinder having ports in the side wall
thereof, a piston slidably mounted in the cylin-

_ der and provided with an opening therethrough

for -controlling the opening and closing of the
ports and means mounted in the opening and
movable with the piston for controlling the open-
ing and. closing of the opening through the pis-
ton: and other means to -automatically operate
the first means in synchronism with the move-
ments of its piston as the piston moves back and.
forth'in the cylinder, ..

6. A pipe line opening and closing valve com-
prising a body having a bore provided with -an..
inlet ‘and.an. outlet:-opening and means for -at-.
taching the adjacent ends of the pipe line to
the inlet and to the outlet, a reciprocating pis-
ton valve in the bore movable across the openings,
the piston in one position closing the openings
and having a transverse pbassage adapted to con-
nect the openings when the piston valve is in
the other position, .control -means - associated
with. the piston and positioned within the said
passage:to control- the.flow :of: fluid . pressure:
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through the passage, the control means closing
the passage when the piston is in said one posi-
tion and opening the passage when the piston
is in the said other position, means to automat-
ically move the control means from its closed
position to its open position at a predetermined
rate relative to the rate of movement of the pis-
ton and means connected to the ends of the bore
whereby fluid under pressure from the pipe line
may be applied to the bore to move the piston
to either of its positions.

7. A pipe line opening and closing valve com-~
prising a body having a bore provided with an
inlet and an outlet opening and means for at-
taching the adjacent ends of the pipe line to the
iniet and to the outlet, a reciprocating piston
valve in the bore movable across the openings,
the piston in one position closing the openings
and having a transverse through passage adapted
to connect the openings when the piston valve Is
in the other position, control means associated
with the piston and positioned within the said
passage to control the flow of fluid pressure
through the passage, operating means associated
with the control means to automatically effect
a rotational movement thereof as the piston valve
moves from one position to its other position and
means connected to the ends of the bore where-
by fluid under pressure from the pipe line may
be applied to the bore to move the piston to either
of its positions.

8. A pipe line opening and closing valve com-
prising a body having a bore provided with an
inlet and an outlet opening and means for at-
taching the adjacent ends of the pipe line to the
inlet and to the outlet, a reciprocating piston
valve in the bore movable across the openings,
the piston in one position closing the openings
and having a transverse through passage adapted
to connect the openings when the piston valve
is in the other position, control means associated
with the piston and positioned within the said
passage to control the flow of fluid pressure
through the passage, operating means associated
with the confrol means to automatically effect
a rotational movement thereof as the piston

valve moves from one position to its other posi--

tion, the operating means provided with means
to effect a predetermined rate of rotation of the
conirol means and means connected to the ends

of the bore whereby fluid under pressure from’

the pipe line may be applied to the bore to move
the piston to either of its positions.

g. A valve comprising a body having trans-
versely disposed passages, closing means at the
ends of one passage and means ai each end of
the other passage to attach pipes thereto, the
said one passage constituting a bore with a non-
rotatable longitudinally movable piston valve
mounted in the bore and of less length than the
bore, a transverse opening through the piston and
arranged to fully register with the said other
passage only when the piston is at one end of
its stroke, the piston being arranged to close the
said other passage when the piston is at the
other end of its stroke, a rotatable valve posi-
ticned in the transverse opening in the piston,
elongated means associated with one of the clos-
ing means, elongated means associated with the
rotatabnle valve and telescopically associated with
the first said elongated means and means on one
elongated means cooperating with means on the
other elongated means to automaticaily effect the
rotation of the rotatable vaive as the piston moves
from end to end of the bore whereby the trans-
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8
verse opening will be fully open when the said
opening fully registers with the aforesaid other
passage.

10. A valve for a fluid pressure pipe line com-
prising a cylinder having ports in the side wall
thereof, a non-rotatable piston slidable in said
cylinder to two positions and adapted to close
the ports in one position of the piston, the piston
having a passage therethrough for connecting the
ports in the other position of the piston, a rotat-
able auxiliary valve in the said passage to close
the passage while the piston is in said one posi-
tion and to open said passage while the piston is
in said other position, means to rotate the valve
and fixed means secured to the cylinder within
the eylinder and cooperating with the first means
to effect a rotation of the auxiliary valve to iis
open position from its closed position and vice
versa.

11. A valve according to claim 10 characterized
by the said cooperating means being so con-
structed and related that the movement of the
auxiliary valve shall be other than uniform with
the movement of the piston.

12. A valve for a pipe line comprising a body
having a bore provided with inlet and outlet
openings, a reciprocating non-rotatable piston
valve in the bore movable across the openings,
the piston in one position closing the openings
and having a fransverse passage adapted to con-
nect the openings when the piston is in the other
position, a rotatable valve positioned within the
passage to open and close the passage and means
associated with the rotatable valve, other means
asseciated with the body and cooperating with
the first means to move the rotatable valve to its
two positions, one of the said means provided
with a cam like means to control the rate of
rotation of the rotatable means, and means to
control the supply of fluid pressure to the ends of
said bore to effect movement of the piston to
either of its two positions.

13. 4 piston for a reciprocating type of valve
body comprising an elongated cylindrical mem-
ber having a transverse opening at one end of
the member and the other end longitudinally
recessed back to the wall of said opening, a
butterfly valve positioned in the opening, rotat-
able means to which the butterfly valve is secured
to mount the valve in said opening and to rotate
with the rotatable means, the said rotatable
means extending through the wall of the said
opening and projecting into the said longitudinal
recess and means on the rotatable means adapted
to cooperate with fixed means within the valve
body to effect rotation of the rotatable means
whereby the opening in the piston may be auto-
matically opened and closed as the piston moves
back and forth in said valve body.

JOSEPH T. LUSIGNAN, J=&.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
623,873 Borden oo Apr. 25, 1899
904,852 DWYEL -l Nov. 24, 1908

1,193,780 HOAE e mmmmme Aug. 8, 1916
1,251,453 Spencer e me Dee. 25, 1917
1,780,160 Leach wcoccm e Nov. 4, 1930
2,059,687 GABE e Nov. 3, 1936
2,337,841 Shafer cvcea—ee—mm Dec. 28, 1943



